Summary &horbar; The intake of nutrients is known to increase energy expenditure. Measured 
). This part of the TEF of intravenous glucose which can be suppressed by betaadrenergic antagonists has been called 'facultative thermogenesis' (Acheson et al, 1984) . Activation by the sympathetic nervous system of energy-requiring processes, such as the Cori cycle (Kusaka and Ui, 1977) and the lipolysis-reesterification of free fatty acids (Wolfe et al, 1987; Breitenstein et al, 1990) , is likely to be involved in this facultative portion of TEF. However, it was shown that a 2 week treatment with beta-adrenergic antogonists did not alter the overall energy expenditure of healthy humans (Acheson et al, 1988) . This suggested that the facultative thermogenesis of intravenous glucose may be related to sustained increases in plasma insulin concentrations.
The role of insulin per se in glucoseinduced thermogenesis has been investigated in several studies. Interestingly, insulin infusion has been reported to stimulate the sympathetic nervous system as demonstrated by an increase in plasma catecholamine concentrations (Rowe et al, 1981 More recently, it has been observed in healthy humans through in vivo microneurography of the lateral peroneal nerve that insulin specifically stimulates the sympathetic nerve fibers targeted to skeletal muscle (Anderson et al, 1991 This stimulation of muscle sympathetic nerve activity by insulin may be responsible for part of the facultative TEF, which has been suggested to take part predominantly in muscle (Astrup et al, 1985) . The relationship between the insulin-induced activation of the sympathetic nervous system in skeletal muscle and facultative thermogenesis remains far from being clearly demonstrated. Fructose administered either orally (Tappy et al, 1986) or intravenously (Schwarz et al, 1992 ) markedly stimulates energy expenditure.
Moreover, a substantial portion of this fructose thermic effect can be inhibited by betaadrenergic antagonists (Tappy et al, 1986; Schwarz et al, 1992) . Fructose administered intravenously, however, does not elicit an increase in sympathetic muscle activity (Vollenweider et al, 1993) , suggesting that other mechanisms are involved in the facultative thermogenesis of this sugar. In addition, the activation of muscle sympathetic activity by a lower body negative pressure (Brown et al, 1966; Scherrer et al, 1988) fails to stimulate basal energy expenditure (Simonson et al, 1988) or amino acid administration . Furthermore, the decrease in glucose-induced thermogenesis, when present in obese patients, was related to insulin resistance. During euglycemic, hyperinsulinemic clamps, overinfusion of insulin in obese subjects resulted in an overall glucose disposal similar to that observed in lean subjects and normalized glucoseinduced thermogenesis (Ravussin et al, 1985) . Third, it was realized that the decreased TEF in obese patients represented only about 50-150 kcal/day (Schutz et al, 1984a) . Individuals who gain weight increase both their fat mass and lean body mass. As a consequence of this increased body mass and fat-free mass, it can be estimated that 24 h energy expenditure increases by 20-25 kcal for each kg body weight gained due to an increase in both basal energy expenditure and the energy expended in physical activity (Ravussin et al, 1986; Owen, 1988) . As a consequence, the decreased TEF of obese patients can account for a gain of 2-8 kg, which is far less than the excess body weight of many obese individuals. This suggests that a defective TEF cannot be held as the major cause of weight gain in obese patients. It may nevertheless contribute to weight gain or the relapse of obesity after weight loss in some obese subjects.
